purified according to a procedure by McGrath. [i] All acrylic monomers were kept in brown bottles at -36°C. The THF and toluene used for polymerizations was taken from a solvent purification system (MBraun, Germany) and stored inside the glove box over molecular sieve. Sodium was employed to dry DME, which was distilled under nitrogen atmosphere, degassed and stored over molecular sieve in the glove box. Likewise, dry LiCl was stored under exclusion of humidity.
All NHOs were prepared according to published procedures [ii,iii] and their identity confirmed by 1 H and 13 C NMR (Scheme S1). Characterization of compounds 1, [iv] 2, [v] 3, [vi] 4, [vii] 5 [viii] and 6 [viii] is available from the cited sources. The NHOs were stored under nitrogen at -36°C. 
General procedure for the organopolymerization of acrylic monomers via NHO-initiation
For a typical polymerization reaction, monomer (250-500 mg; 2.5-5.0 mmol) was dissolved in THF or toluene (2-7 mL) in a small vial inside the glove box. Likewise, the catalyst (0.025 mmol) was dissolved in the same solvent (0.5 mL), to generate a ratio of monomer to NHO of 1:200 and an initial monomer concentration of 0.25-3.33 mol/L. Both solutions were then pre-cooled in the box freezer (-36°C) for at least 1.5 h. The catalyst solution was then quickly added to the vigorously stirred monomer solution using a pipette. During polymerization, typically a pale yellow discolouration appeared. The S4 reaction was placed back in the freezer on top of a suitable flat-top stirrer. After the desired reaction time, the mixture was removed from the box and quenched by application of a small amount of MeOH (0.1 mL), upon which the discoloration disappeared. The polymer was then precipitated from diethyl ether and washed one to three times with the same solvent before it was subjected to pump evacuation until a constant weight was achieved. Molecular weights were determined by GPC (chloroform) and tacticity by 13 C NMR (MeOD for PDMAA, CDCl 3 for all others), while conversion was checked by 1 H NMR analysis of aliquots removed before precipitation (CDCl 3 ).
General procedure for the polymerization of acrylic monomers by NHO/LiCl
These polymerizations were assembled by addition of LiCl (0.125 mmol) to monomer/THF (2.5 mmol DMAA monomer in 2 mL solvent). This suspension was stirred for 30 minutes at room temperature to generate a clear solution, which was then pre-cooled alongside a separate, catalyst-containing solution (0.025 mmol in 0.5 mL THF). Addition of the catalyst solution to the monomer/LiCl solution (ratio NHO/LiCl/DMAA = 1:5:100) quickly (< two minutes) resulted in solidification of the whole mixture, which was then removed from the glove box and re-dissolved in MeOH. After precipitation from diethyl ether and vacuum drying, molecular weight was determined by GPC (chloroform). Tacticity and conversion were calculated from 13 C-and 1 H NMR experiments.
Characterization and analysis
For NMR spectra, a Bruker Avance III 400 spectrometer was employed. All chemical shifts are given in reference to deuterated solvent peaks (CD 3 OD: δ = 4.87/49.00 ppm; C 6 D 6 : δ = 7.16/128.06 ppm,
Computational details
DFT calculations were performed by using the Gaussian 09 package. [ix] Geometries were optimized at the generalized gradient approximation (GGA) level using the BP86 [x] functional and the SVP basis set. [xi] The reported free energies were built through single point energy calculations on the BP86/SVP geometries using the hybrid meta GGA (HMGGA) M06 [xii] functional and the triple-ζ TZVP basis set. xiii Solvent effects were included with the PCM model using toluene as solvent. [xiv] To these M06/TZVP electronic energies in solvent, zero point energy and thermal corrections were included from the gas-phase frequency calculations at the BP86/SVP level with a temperature of 298 K and a pressure of 1354 atm. [xv] 
%V Bur Calculations
The %V Bur values have been calculated with the SambVca 2.0 package. [xvi] The radius of the sphere around the center atom was set to 3.5 Å, while for the atoms we adopted the Bondi radii scaled by 1.17, and a mesh of 0.1 Å was used to scan the sphere for buried voxels. . [xvii-xviii] 
Parr electrophilicity index Calculation

Data analysis
A multiple linear regression approach has been used to model the relationship between the dependent variable, ΔG A-B for each monomer considered with NHO 3, and two independent variables, %V Bur and ω of the monomer. The DFT calculated ΔG A-B is plotted versus the fitted ΔG A-B (%V Bur , ω) in Figure S9 for the four experimentally tested monomers and in Figure 5 in the manuscript for the complete set of monomers considered.
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Results Figure S2 . Addition of NHO 3 to the Michael acceptor system will result in the formation of a zwitterionic species; the enolate will enable the anionic propagation of the polymerization. However, the protons introduced by the NHO, now directly adjacent to an aromatic, positively charged imidazolium moiety, will be relatively acidic. Deprotonation could occur either inter-or intramolecularly by the strongly basic enolate chain ends, resulting in deactivation (intermolecular reaction shown here). Such a proposed side reaction is additionally favoured by the fact that both termini of the polymer form the counter ion pair in this polymerization. Application of NHO 4 eliminates this side reaction pathway.
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Figure S3.
13
C NMR analysis (100 MHz, 300K, CD 3 OD) of the carbonyl area of PDMAA prepared by NHO 3 in the absence (top) and presence of LiCl. For more detailed reaction conditions and polymer properties, see Table 1, entry 4, and Table 2 , entries 2 and 11.
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Figure S4.
13 C NMR analysis (100 MHz, 300K, CD 3 OD) of the carbonyl area of PDMAA prepared by NHO 4 in the presence of LiCl. For more detailed reaction conditions and polymer properties, see Table 2 , entry 6. The high degree of isotacticity is very similar to the results obtained from NHO 3 ( Figure S3 ).
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Figure S5.
1 H NMR analysis (400 MHz, 300K, C 6 D 6 ) of MMA (top), NHO 2 (middle) and an equimolar mixture of both (bottom). Chemical shifts and integrals of the NHO, including the olefinic signals, remain virtually unchanged upon addition of MMA.
S10
Figure S6.
13 C NMR analysis (100 MHz, 300K, CDCl 3 ) of the quaternary carbon area of PMMA prepared by NHO 3 in toluene without further additives. See Table 3 , entry 4, for more details on reaction conditions.
Figure S7.
13 C NMR analysis (100 MHz, 300K, CDCl 3 ) of the carbonyl carbon area of PtBuMA prepared by NHO 3 in toluene without further additives. See Table 3 , entry 6, for more details on reaction conditions. The polymer is found to be largely atactic. [xix] S11 Figure S8 . Fitting of ΔG A-B using the %V Bur of the four monomers experimentally tested. -5.192177 -1.479701 -0.729108 C -3.768714 -3.499641 -0.194090 H 1.269064 1.198810 -2 
